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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid insufficiency of 
creep force and slowness of a starting characteristic, by 
preventing delaying of a rise-up of engine torque, even 
when an engine speed is not quickly increased at 
restarting time. 

SOLUTION: An engine 1 and a motor 2 starting the 
engine 1 are provided, the engine 1 is automatically 
stopped in a prescribed vehicle stop condition and 
restarted when the stop condition is released. An engine 
control unit 20 starting supply of fuel, when a prescribed 
period passes even without increasing an engine speed 
to a prescribed value after the engine is restarted, is 
provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The engine control system of the vehicles characterized by having the control means 
which start supply of fuel when a predetermined period passes in the engine control system of 
the vehicles which are equipped with an engine and the motor which starts an engine, and 
suspend an engine automatically in predetermined stop conditions, and are restarted at the time 
of condition precedent release, even if an engine speed did not go up to the predetermined value 
after engine restart. 

[Claim 2] The aforementioned control means are the engine control systems of the vehicles 
according to claim 1 which start supply of fuel when a rotational frequency is detected for every 
predetermined degree of crank angle of an engine, the number of times with which this rotational 
frequency does not fill a predetermined value is counted and this number of counts reaches a 
predetermined number. 

[Claim 3] The aforementioned control means are engine control systems of vehicles according to 
claim 1 or 2 which make fuel supply start immediately at the time of the condition precedent 
release which breaks in an accelerator. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention suspends engines, such as the 
time of a temporary stop of vehicles, automatically, and in case it departs, it relates to the 
engine control system which restarts an engine automatically. 
[0002] 

[Description of the Prior Art] The control unit (idle stop equipment) vehicles carry out [ the 
control unit ] engine automatic-stay restart is indicated by JP,8-291 725,A, JP,1 1-107799 A 
JP,1 1-336581, A, etc. 

[0003] If an engine stops automatically, it gets into an accelerator from this state or a brake is 
taken off when the vehicle speed becomes zero, while the brake had been stepped on during the 
run, an engine will be restarted automatically. 

[0004] Like [ when detecting treading in to an accelerator pedal ] as conditions when restarting 
an engine, even if it does not get into the time of start being required immediately, and an 
accelerator pedal, they may not need start immediately like [ when detaching a brake pedal ]. 
[0005] If the standup of rapid torque occurs at the time of engine restart in case sudden start is 
not needed, vibration will become large superfluously. Then, it becomes possible by waiting for 
fuel injection to suppress the vibration at the time of restart until an engine speed goes up to a 
predetermined rotational frequency and a boost settles down, after starting by the motor is 
performed, when sudden start is not demanded. 

[0006] For example, if fuel is supplied from the state (the inside of an inlet pipe is atmospheric 
pressure) which does not have a boost immediately after release of a brake, since the real air 
content is large, the standup of torque will become sudden. It is avoidable by injecting fuel, after 
the starting rotational frequency of an engine goes up such a phenomenon and a boost 
progresses enough. 

[0007] However, when it gets into an accelerator greatly suddenly and sudden start is required, it 
is performing fuel injection immediately, and an engine torque required for start is secured and it 
is made not slow [ start ]. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when performing control for which it waits 
until an engine speed will be in a predetermined state in this way, and the frictional resistance of 
an engine is large, an engine speed does not go up easily to the during starting by the motor, but, 
for this reason, the standup of an engine torque may be greatly overdue. Such an inclination 
becomes strong, when the temperature of an engine is low temperature comparatively, or when 
frictional resistance becomes large by degradation of an engine oil. 

[0009] Moreover, the motor of such automatic-stay restart equipment is set as large capacity as 
compared with the cranking motor which puts the usual engine into operation, and the driving 
force of the vehicles by motor torque is also generated. For this reason, if the gear position of an 
automatic transmission is in a drive range at the time of restart, although the creep force will 
occur immediately, if an engine torque does not occur easily, the creep force may also become 
so small and sense of incongruity may be given to a driver. 
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[0010] Even when this invention does not solve such a problem and an engine speed does not go 
up promptly at the time of restart, the delay of the standup of an engine torque is prevented and 
it aims at avoiding slowness of creep lack of ability and a start property 
[0011] 

[Means for Solving the Problem] In the engine control system of the vehicles which are equipped 
with an engine and the motor which starts an engine, and suspend an engine automatically in 
predetermined stop conditions, and are restarted at the time of condition precedent release, the 
1st invention is equipped with the control means which start supply of fuel, when a 
predetermined period passes, even if an engine speed did not go up to the predetermined value 
after engine restart. 

[0012] The 2nd invention is set to the 1st invention, the aforementioned control means detect a 

rotational frequency for every predetermined degree of crank angle of an engine, the number of 

times with which this rotational frequency does not fill a predetermined value is counted, and 

when this number of counts reaches a predetermined number, it starts supply of fuel. 

[0013] The 3rd invention makes fuel supply start immediately in the 1st or 2nd invention at the 

time of the condition precedent release into which the aforementioned control means get an 

accelerator. 

[0014] 

[An operation, an effect] Since according to the 1st invention supply of fuel is resumed when an 
engine is started by the motor after release of an idle stop, an engine speed goes up to a 
predetermined rotational frequency and a boost fully occurs, the rapid standup of the torque of 
an engine can be prevented. 

[0015] At moreover, when [ the time of degradation of an engine oil, or when / of engine- 
cooling-water ** / engine friction, such as the time of low temperature is comparatively large ] 
Or the supply voltage to the motor which starts an engine is inadequate, and motor torque runs 
short. When the rise of an engine speed is overdue with these and a predetermined period 
passes after engine starting Since fuel supply is resumed even if an engine speed does not reach 
a predetermined value, the delay of the standup of an engine output can be avoided and 
slowness of creep lack of ability and a start performance can be prevented. 

[0016] In the 2nd invention, since fuel injection is made to start according to the delay condition 
of an engine-speed rise, by the state of engine friction, the timing which makes engine 
combustion start can change and an engine output can be risen within a fewer time delay. 
[0017] In the 3rd invention, supply of fuel is performed immediately and the start of the time of 
the start which breaks in an accelerator etc. without delay is attained. 
[0018] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained 
based on a drawing. 

[0019] As shown in drawing 1 , the motor generator 2 having both the functions of a generator 
and a motor is arranged between an engine 1 and the stepless automatic transmission 3. A motor 
generator 2 is directly linked with the crankshaft which an engine 1 does not illustrate, and 
carries out synchronous rotation with an engine 1. The stepless automatic transmission 3 
consists of a torque converter 4, a pre-go-astern change clutch 5, and a belt-type nonstep 
variable speed gear 6, and tells the driving torque of an engine 1 to a drive shaft 7 and a tire 8 
through these. 

[0020] In addition, even if it connects a motor generator 2 with the crankshaft of an engine 1 
through a belt or a chain, it is functionally equivalent. Moreover, you may use an owner stage 
automatic transmission instead of the stepless automatic transmission 3. Moreover, what was 
equipped with the start clutch which tells the torque by the side of an engine 1 instead of the 
torque converter 4 at the time of restart of an engine 1 may be used. 

[0021] Output rotation of the motor generator 2 is carried out, or control made to generate is 
performed by the power control unit 12, and power is supplied from a battery 13, and a battery 
13 is charged by generating power. The idle stop of the engines 1, such as the time of a 
temporary stop of vehicles, is performed, and in order to restart automatically at the time of 
start etc., it has the starting control control unit 10. Based on the signal from the engine control 
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unit 20 (refer to drawing 2 ) later mentioned from various kinds of following sensors to a signal 
row, the starting control control unit 10 outputs the target torque of a motor generator 2, and a 
target rotational frequency to the power control unit 12, and controls a motor generator 2 
through the power control unit 12. 

[0022] The rotational frequency sensor by which 9 detects the rotational frequency of a motor 
generator 2 and the crank angle of an engine 1 in engine 1 row, the brake sensor by which 1 1 
detects the amount of treading in of the brake pedal 16 (refer to drawing 2 ) of vehicles, and 15 
show the accelerator sensor which detects the control input of an accelerator pedal 1 7 (refer to 
drawing 2 ). 

[0023] In addition, although the starting control control unit 10 is formed in the engine control 
unit 20, you may prepare it in the integral controller (not shown) which generalizes control of the 
whole power train of vehicles. 

[0024] Drawing 2 shows the control system of an engine and the engine control unit 20 controls 
a halt (automatic stay) and starting (restart) of an engine 1 based on the detecting signal of the 
following sensors. 

[0025] Here, the coolant temperature sensor with which in a brake sensor and 15 an accelerator 
sensor and 9 detect a rotational frequency sensor, and 21 detects [11] the cooling water 
temperature of an engine, the selection position sensor to which 22 detects the position of the 
selection lever of an automatic transmission 3, and 23 show the vehicle speed sensor which 
detects the vehicle speed. 

[0026] Moreover, the engine control unit 20 It is based on the phase (crank angle) of the engine 
speed measured by the inhalation air content and the rotational frequency sensor 9 of the engine 
1 measured with an air flow meter 24, and engine rotation. While driving the fuel injector 25 
formed in the suction port of each cylinder that ignition timing corresponding to the fuel quantity, 
engine load, and engine speed corresponding to the inhalation air content should be calculated, 
and this calculated fuel quantity should be supplied According to calculated ignition timing, 
ignition to the ignition plug 26 of each cylinder is controlled. 

[0027] In addition, although an engine 1 is the so-called thing of the MPI method which forms a 
fuel injector in the suction port of each cylinder, and injects fuel, it may be the so-called engine 
of the direct injection method which injects direct fuel in each cylinder. 

[0028] Moreover, the inhalation air content of an engine 1 is controlled according to the target 
engine torque inputted into an inhalation-of-air system from the integral controller which it has 
the ** system throttle valve 27 in which electronics control is possible, and does not illustrate 
opening. 

[0029] In addition, although an engine 1 shows a gasoline engine, you may use a diesel power 
plant. In the case of a diesel power plant, torque is controllable by controlling fuel oil 
consumption. 

[0030] Next, the contents of automatic stay of an engine and restart control are explained based 
on the flow chart of drawing 3 - drawing 5 . 

[0031] As shown in dr^wing_3 , at Steps 1-5, it judges that the warm-up is completed, the thing 
which it gets into the brake pedal 16 (ON), that the vehicle speed is about 0 km/h, the thing 
(OFF) which it does not get into the accelerator pedal 17, and that the rotational frequency of an 
engine 1 is below idle rpm (for example, 700rpm). 

[0032] all of these conditions were materialized at Step 6 — for the first time (flag FCOND=0) - 
- ******** — jt distinguishes, and if the first, delay time and flag FCOND=1 will be set up at 
Step 7 It comes out for the first time, and when there is nothing, this step 7 is flown. 
[0033] The position of a selection lever is seen at Step 8. When there is nothing in a reverse 
range, it progresses after Step 9 for engine automatic stay. 

[0034] When an engine 1 is not automatically stopped at the time of a reverse range, and it is 
while an engine 1 stops, it progresses to Steps 29-32 (it mentions later). 
[0035] When there is nothing in a reverse range that is, at the time of a drive range, a neutral 
range, or a parking range, flag FRFST=0 which shows that there is nothing in a reverse range is 
set at Step 9, and an engine 1 looks at whether it is under [ halt ] ******** at Step 10. 
[0036] When an engine 1 was not stopping [ be / it ] and the delay time set up at Step 7 from 
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Step 11 passes, it goes into the engine shutdown mode of Steps 12-17. 

[0037] At Steps 12-14, an engine 1 is suspended, it is referred to as motor torque =0 of a motor 
generator 2, and the fuel injection of an engine 1 is forbidden. Steps 15-17 — an engine 
shutdown sequence — for the first time (flag FISTPFST=0) — ******** — it distinguishes, and 
if the first, flag FENGSTRT=0 which shows a halt of an engine 1 will be set after idle stop (I/S) 
permission time and a setup of flag FISTPFST=1 

[0038] Thus, when vehicles are suspended, an engine 1 is suspended automatically. In addition, 
only when it is in a drive range, you may be made to perform automatic stay of this engine 1 . 
[0039] on the other hand, when the conditions of Steps 1-4 separate (i.e., when it is while an 
engine stops automatically), a brake pedal 16 releases — having (OFF) — or an accelerator 
pedal 17 breaks in — having (ON) — Flag FCOND is cleared at Step 18 (=0), and it goes into the 
engine restart mode after Step 22 from Step 1 9 

[0040] At Steps 22-24, while giving a target starting torque to the starting control control unit 
10 and starting the drive of a motor generator 2, flag FENGSTRT=1 which first shows starting of 
delay time R equivalent to the development time of inlet-pipe negative pressure (boost) and an 
engine 1 is set up. 

[0041] Delay time R equivalent to the development time of a boost is time until a boost becomes 
an equivalent for -500mmHg from starting (atmospheric pressure state) of an engine 1 with OFF 
of an accelerator, for example, is set as about 1 .5 seconds. 
[0042] At Step 25, it judges whether it gets into the accelerator pedal 17. 

[0043] At the time of starting by which it does not get into the accelerator pedal 17, idle rpm is 
first set as a target rotational frequency at Step 26, it controls the rotational frequency of a 
motor generator 2, and shifts to prime-fuel control of Step 27. Here, an engine is started, and 
fuel injection is started, even if an actual engine speed reaches a predetermined value (for 
example, 600rpm) or a predetermined period passes when a rotational frequency does not rise, or 
when delay time R equivalent to the development time of the boost set up at Step 24 passes. 
[0044] Drawing 4 explains this in detail. It judges first whether the last value of Flag FCOND is 1 
at Step 51, and when that is not right, it resets to counter Nlow=0 at Step 52 as what shifted to 
starting control for the first time this time. 

[0045] subsequently, although it judges whether the engine speed NE in TDC of each cylinder is 
smaller than a predetermined value at Step 54, and fuel injection will be permitted at Step 58 
when large if it finds whether fixed time (for example, 0.25sec(s)) passed and passes at Step 53, 
when small, a counter value is incremented to Nlow+1 at Step 55 

[0046] And when larger than mNLC, even if an engine speed does not reach desired value in the 
counter value Nlow at Step 56 as compared with the predetermined value mNLC, it is judged as 
that in which the predetermined period passed, and it progresses to Step 58, and fuel injection is 
permitted. 

[0047] Drawing 6 shows the state of such control, and when the engine speed in every [ that is, ] 
predetermined degree of crank angle and the top dead center of each cylinder is seen, the 
number of times with which this engine speed does not fill a predetermined value is counted and 
this number of counts reaches a predetermined number, fuel injection is started even if an 
engine speed is lower than a target rotational frequency. 

[0048] Moreover, when judging whether delay time R described above at Step 57 passed when a 
counter value was smaller than mNCL and having not passed at the aforementioned step 56, fuel 
injection is forbidden at Step 59. On the other hand, when delay time R passes, it progresses to 
Step 58 and fuel injection is permitted. 

[0049] Subsequently, whether fuel injection is permitted or forbidden at Step 28 judges, and 
when the permission is granted, it progresses to Step 37 and fuel injection is performed, and it 
returns to d]^wing._3 and returns first at the time of prohibition, without performing fuel injection. 
[0050] Thus, the resumption of fuel supply [ whether the engine speed after starting reached the 
predetermined value, and ] Or it is carried out when either when a counter value reaches a 
predetermined number or the predetermined time after starting passes is filled. By this, while 
preventing waiting and the rapid standup of an engine torque, development of the boost at the 
time of resumption of fuel supply When frictions, such as the comparatively low time of engine- 
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cooling-water ** and the time of degradation of an engine oil, are large and the rise of an engine 
speed tends to be overdue Or the driving torque of a motor generator 2 is small, when the rise of 
an engine speed is overdue, an engine torque is started promptly and the generating delay of the 
creep force etc. can be avoided. 

[0051] On the other hand, when getting into the accelerator pedal 17 at said aforementioned 
step 25, in order to shift to fuel injection immediately and to suppress generating of the 
excessive torque accompanying engine high-order detonation simultaneously, revolving speed 
control by the motor generator 2 is performed, idle rpm is set as a target rotational frequency in 
Steps 33-35 at the starting control control unit 10, and it shifts to the revolving speed control 
by the motor generator 2. If an engine 1 detonates completely, with release of the below- 
mentioned regeneration torque limiter, it will go into the torque control of torque =0 of a motor 
generator 2 at Step 36, and restart control will be ended. 

[0052] Regeneration torque-limiter control (setup of a regeneration torque limiter) which 
restricts the regeneration torque of a motor generator 2 in parallel to restart control at the time 
of restart of this engine 1 is performed. 

[0053] If the flow chart of drawing 5 explains this, at Step 101, it will judge whether Flag 
FCYLBRN is seen and the cylinder to which ignition timing next comes burns. This progresses to 
Step 109 by flag FCYLBRN=0, before the flag mentioned later is set. 

[0054] At Step 109, it judges whether it is that fuel was injected by the cylinder by which ignition 
timing next comes to the flag CYLCS which shows whether the present crank angle position is in 
the compression stroke of which cylinder based on the crank angle of an engine 1 , and its 
cylinder with the flag FHINJEX (CYLCS) which shows whether fuel was injected or not (flag 
FHINJEX(CYLCS)=1). 

[0055] When fuel is not injected, while setting up predetermined delay time TFCBNDEC at Step 
110, the operation (updating) of the initial value of the regeneration torque limiter TRQLMTST is 
repeated at Step 1 1 1 to every [ of a flow ] execution period (10ms). 

[0056] Injection of fuel sets the flag FCYLBRN presumed that the cylinder to which ignition 
timing next comes by Step 102 burns (=1). Henceforth, the routine same also from Step 101 is 
progressed. 

[0057] In Step 103, delay time TFCBNDEC set up at Step 1 10 is seen whether set to 0, when it 
is not 0, the operation (updating) of the initial value of the regeneration torque limiter 
TRQLMTST is repeated at Step 1 12 to every [ of a flow ] execution period (10ms), and delay 
time TFCBNDEC is subtracted at Step 1 13 to it. 

[0058] The initial value of the regeneration torque limiter TRQLMTST is given with the function 
of the stop time (time from a fuel-cut start) TISTPON of an engine, and the elapsed time 
TISTPOF after starting of an engine, and searches and asks for the map set as a property like 
drawing 7 based on these. Drawing 8 shows the example of a map. 

[0059] Immediately after starting of an engine, a boost does not progress, but the part which 
inhales surplus air, and the engine torque to generate become large, a boost progresses 
according to time passing, and surplus air is lost. Moreover, although the boost before a halt will 
be lost and it will become atmospheric pressure if time until it starts is long after a halt of an 
engine, a boost remains, so that it is short. Therefore, the stop time TISTPON of an engine was 
long, it was set as the big value so that the elapsed time TISTPOF after starting of an engine 
might absorb the torque of the part equivalent to surplus air with the big initial value of the 
regeneration torque limiter TRQLMTST for the time of a short paddle, the stop time TISTPON of 
an engine is short, and it has set up so that the elapsed time TISTPOF after starting of an 
engine becomes long, and initial value of the regeneration torque limiter TRQLMTST may be 
made small. 

[0060] The property of the torque desired value which should absorb an accelerator almost 
simultaneously with starting of an engine with the surplus air from an accelerator treading-in 
point in time at the time (the elapsed time TISTPOF after starting of an engine is about 0 
second) of breaking in and the time after starting of an engine (at for example, the having broken 
in the accelerator after 0.8 seconds passed time) is shown in drawing 9 . When an accelerator is 
broken in almost simultaneously with starting of an engine, a part with large surplus air and the 
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torque which should be absorbed are large, surplus air decreases with the passage of time, for 
example, after 0.7 seconds (based on an engine load) becomes unnecessary [ absorption of 
torque ]. Moreover, after [ starting of an engine (for example, after 0.8 seconds passed, when an 
accelerator is broken in) ], there is almost no surplus air and the torque which should be 
absorbed becomes very small. However, drawing 9 makes atmospheric pressure the pressure-of- 
induction-pipe force of during starting. 

[0061] In addition, you may give the initial value of the regeneration torque limiter TRQLMTST as 
a function of the elapsed time TISTPOF after starting of an engine. 

[0062] If it is judged that delay time TFCBNDEC set up at Step 1 10 by Step 103 was set to 0, it 
will enter after Step 104. 

[0063] Delay time TFCBNDEC is set as the time to ignition timing from the compression stroke 
of the cylinder to which a compression stroke next comes. Therefore, when an engine generates 
combustion torque, it enters after Step 104. this delay time TFCBNDEC suits the peak of 
combustion — as — ignition timing — a predetermined time — you may lengthen 
[0064] At Step 104, it judges whether the torque (regeneration torque) of a motor generator 2 
carried out predetermined-time continuation of the state below a predetermined value (0 or 
about 0). 

[0065] When the regeneration torque of a motor generator 2 has not become below a 
predetermined value, the regeneration torque limiter TRQLMTST (initial value) is subtracted at 
Step 106 (when the torque which should be absorbed is large). This subtracts the predetermined 
value DTTRQLMT from a value in the range which is not less than desired value TGTRQLMT (0 
or about 0) last time to every [ of a flow ] execution period (10ms). 

[0066] If the regeneration torque of a motor generator 2 carries out predetermined-time 
continuation of the state below a predetermined value (0 or about 0), while judging with high- 
order detonation of an engine and setting flag fKANBAKU=1 at Step 107, the regeneration torque 
limiter TRQLMTST is added at Step 108 (release). This adds the predetermined value DLTLMTP 
to a value in the range which does not exceed Maximum TGTRQMAX at every [ of a flow ] 
execution period (10ms) last time. 

[0067] That is, like drawing 10 , the operation of the initial value of the regeneration torque 
limiter TRQLMTST is begun simultaneously with starting of an engine, and the regeneration 
torque limiter TRQLMTST is subtracted to 0 or about 0 with the predetermined inclination (the 
predetermined value DLTLMTP / 10ms) with the timing as the starting point to which an engine 
generates combustion torque. After high-order detonation is added so that the regeneration 
torque limiter TRQLMTST may be canceled. 

[0068] The operation value of the initial value of the regeneration torque limiter TRQLMTST in 
Step 1 1 1,1 12 and the subtraction value of the regeneration torque limiter TRQLMTST in Step 
106,108, and an aggregate value are transmitted to the starting control control unit 10, only when 
getting into the accelerator pedal 1 7 for every operation of the. 

[0069] In addition, although these operations are performed with the positive value since they 
are easy, since regeneration torque is the value of minus, the regeneration torque limiter 
TRQLMTST is changed and transmitted to a minus value. 
[0070] Next, an overall operation is explained. 

[0071] When a brake pedal 16 is released from the state which the engine 1 has stopped 
automatically, a motor generator 2 drives (when the accelerator pedal 17 has not broken in), and 
an engine 1 is restarted. 

[0072] Even if the delay time which revolving speed control of a motor generator 2 is performed 
by making idle rpm into a target rotational frequency, and reaches predetermined idle rpm, or is 
equivalent to the development time of a boost did not pass, when the rise of an engine speed is 
slow, the number of times to which the rotational frequency detected for every predetermined 
degree of engine crank angle does not reach a predetermined value is counted and this counted 
value reaches the number of times of predetermined, fuel injection is carried out and combustion 
is made to start. 

[0073] Since supply of fuel is resumed when an engine speed goes up to a predetermined 
rotational frequency by this and a boost fully occurs, the rapid standup of the torque of an 
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engine can be prevented. Moreover, the time of degradation of an engine oil, and when [ of 
engine-cooling-water ** ] the rise of an engine speed is comparatively overdue with engine 
friction, such as the time of low temperature, the supply voltage to a motor generator 2 is 
inadequate. Since fuel supply is resumed even if an engine speed does not reach a 
predetermined value when a motor rotational frequency does not fully increase, and a 
predetermined period passes after engine starting, the starting period of an engine is not 
prolonged superfluously and the delay of the standup of an engine output can be avoided. 
[0074] In addition, when an engine speed counts the number of times which does not reach a 
predetermined value and resumes fuel supply, the timing which makes engine combustion start 
according to the state of engine friction changes, and when friction is small, it becomes possible 
to start an engine output within a fewer time delay. 

[0075] However, since reduction of the torque of the motor generator 2 by revolving speed 
control and regeneration are performed even if an engine torque occurs, when the boost is not 
fully developed in this way, an engine speed is maintained by idle rpm like drawing 1 1 , without 
rising smoothly and excessive torque occurring. 

[0076] Although the torque of a motor generator 2 will be judged to be high-order detonation if 
the state below a predetermined value continues predetermined time, and restart is ended, when 
it smolders and an engine torque does not come out by the flame failure etc., a motor generator 
2 drives by revolving speed control. Therefore, even if generating of an engine torque is overdue, 
it does not lapse into an engine failure and creep torque is maintained certainly. 
[0077] Moreover, when a brake pedal 1 6 is released from the state which the engine 1 has 
stopped automatically and an accelerator pedal 17 is broken in, while a motor generator 2 drives, 
revolving speed control of a motor generator 2 is performed by making idle rpm into a target 
rotational frequency and fuel injection is started simultaneously with treading in to an accelerator 
pedal 17, the regeneration torque limiter of a motor generator 2 is set up. 

[0078] This regeneration torque limiter has a long stop time based on the stop time of an engine, 
and the elapsed time after starting of an engine, and an operation setup of the initial value is 
carried out so that the engine torque which the elapsed time after starting generates 
superfluously [ the time of a short paddle ] may be absorbed. Although a stop time is long, a 
boost does not progress, but surplus air is as large as the time of the elapsed time after starting 
releasing the short paddle 16, i.e., a brake pedal, and breaking in an accelerator pedal 17 
immediately and an engine torque occurs superfluously, an operation setup of the initial value is 
carried out so that the superfluous engine torque may be absorbed. 

[0079] That is, if fuel injection is started by treading in to an accelerator pedal 1 7 and an engine 
generates combustion torque, while a motor generator 2 will change operation from a driving side 
to a regeneration side and will absorb torque like drawing 1 2 by the revolving speed control of 
the motor generator 2 which makes idle rpm a target rotational frequency, absorption of torque 
is restricted to the set point (initial value) by the regeneration torque limiter 
[0080] In this case, before an engine generates combustion torque, although the power running 
drive of the motor generator 2 is carried out without torque sticking to a regeneration torque 
limiter, if an engine generates combustion torque, torque will stick to a regeneration torque 
limiter (the regeneration torque of a motor generator 2 is in agreement with a regeneration 
torque limiter), and regeneration operation of the motor generator 2 will be carried out. 
[0081] And a regeneration torque limiter is controlled by the predetermined inclination like 
subtraction, i.e., drawing 12 , near zero or the zero after a setup of this initial value to decrease 
absorption of the torque by the motor generator 2. 

[0082] Although it will operate so that a motor generator 2 may absorb all torque other than the 
combustion torque for idle rpm maintenance when there is no regeneration torque limiter, only 
the torque for an excess is absorbed by initial setting of the regeneration torque limiter, and 
subtraction setup. 

[0083] An engine speed goes up smoothly to the rotational frequency which serves as a target 
from idle rpm with the revolving speed control of the motor generator 2 which the torque of a 
motor generator 2 becomes having stuck to the regeneration torque limiter with as, therefore 
makes idle rpm a target rotational frequency. Of course, even if it smolders by the revolving 
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speed control of the motor generator 2 and generating of an engine torque is overdue by the 
flame failure etc., lapsing into an engine failure is prevented. 

[0084] And the torque of a motor generator 2 will be judged to be high-order detonation, if the 
state below a predetermined value (zero or near zero) continues predetermined time, and restart 
is ended. However, after high-order detonation, although not expressed with drawing 1 1 , a 
regeneration torque limiter shifts to a torque control from the revolving speed control of a motor 
generator 2 while being canceled. 

[0085] Thus, since the regeneration torque limiter was set up based on the development state of 
a boost to absorb a superfluous engine torque, when a brake pedal 1 6 is released on it and an 
accelerator pedal 1 7 is got into it, overshoot torque can be absorbed exactly and the driving 
force at the time of vehicles start can be made to start smoothly. 

[0086] Therefore, by the case where it departs from the idle state by which an engine is not 
suspended, and the case where put an engine into operation and it departs from an engine 
shutdown state, equivalent acceleration force and a feeling of acceleration can be obtained, and 
operability can be improved. 

[0087] Moreover, as for this invention, it is clear that it is not limited to the above-mentioned 
form of operation, and the various change in within the limits of the technical thought of this 
invention can make. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation. 
[Drawing 2] It is the block diagram showing the control system of an engine. 
[Drawing 3] It is the flow chart which shows the content of control. 
[Drawing 4] It is the flow chart which shows the content of control. 
[Drawing 5] It is the flow chart which shows the content of control. 

[ Dr awjng_6] It is the timing chart which shows the fuel-supply start stage at the time of engine 
restart. 

[Drawing 7] It is the property view of the initial value of a regeneration torque limiter. 
[Drawing 81 It is the map view of a regeneration torque limiter. 

[Drawing 9] It is the property view of the surplus air from an accelerator treadingHn point in 

time, and the torque desired value which should be absorbed. 

[ Drawing 10] It is the timing chart of a regeneration torque limiter. 

[Drawing 11] It is a timing chart at the time of engine restart (accelerator-off). 

[ Drawing 1 2] It is a timing chart at the time of engine restart (accelerator-on). 

[Description of Notations] 

1 Engine 

2 Motor Generator 

3 Stepless Automatic Transmission 

4 Torque Converter 

9 Rotational Frequency Sensor 

1 0 Starting Control Control Unit 

1 1 Brake Sensor 

1 2 Power Control Unit 

13 Battery 

1 5 Accelerator Sensor 

20 Engine Control Unit 

21 Coolant Temperature Sensor 

22 Selection Position Sensor 

23 Vehicle Speed Sensor 

24 Air Flow Meter 

25 Fuel Injector 

26 Ignition Plug 

27 ** System Throttle Valve 



[Translation done.] 
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